Synthesis and degradation of fatty acid ethyl esters by cultured hepatoma cells exposed to ethanol.
Fatty acid ethyl esters are a family of neutral lipids that are the products of esterification of fatty acids with ethanol. Unlike other pathways of ethanol metabolism, ethyl esters are present in numerous human organs which are the targets of ethanol-induced damage. In the present study, we have shown that fatty acid ethyl esters are synthesized by a hepatoma cell line in tissue culture when exposed to ethanol concentrations easily attained by man during social drinking. Unlike alcohol dehydrogenase, the enzyme(s) responsible for synthesis of ethyl esters are membrane-bound and concentrated in the microsomal fraction of rat hepatocytes. In addition, fatty acid ethyl esters are hydrolyzed to free fatty acids and ethanol by membrane-bound enzyme(s) that are enriched in the microsomal and mitochondrial-lysosomal fractions. Intracellular hydrolysis of fatty acid ethyl esters release free fatty acids which are preferentially incorporated into cellular cholesterol esters. Thus, we have shown that a hepatocellular line exposed to concentrations of ethanol easily achieved in man by social drinking utilize endogenous fatty acids to form long-lived ethanol metabolites, fatty acid ethyl esters. Importantly, this family of neutral lipids may act as biochemical mediators of ethanol-induced cell damage, including the changes in cholesterol metabolism noted in chronic alcoholics.